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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress noise of a power source and source 
voltage variations, and to realize a high-performance power circuit by 
compensating the variation in current produced caused by load change of a 
circuit. 

SOLUTION: The load impedance of the power source AVDD is always made 
constant, by monitoring the variation in current due to load change in a digital 
circuit 300 using a linear regulator 200. and causing the variation component of 
the circuit to flow as a compensating current from a power source AVDD to 
the ground VSS by a current-compensating circuit 400. As a result, noise and 
variations of the source voltage AVDD are reduced, and a high- performance 
power circuit 1 is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It connects between the 1st supply voltage supplied to the 1st electronic circuitry, and the 
2nd supply voltage supplied to the 2nd electronic circuitry, this — from the 1st supply voltage section - 

- this — with the current detector which has a monitor terminal for carrying out the monitor of the 
current which flows in the 2nd supply voltage section the current which connected with this 1st supply 
voltage and this monitor terminal, and carried out the monitor — this — a power circuit equipped with 
the current compensating network which compensates a part for the current variation which controls 
the compensating current which flows from the 1 st supply voltage section to a gland, and is produced by 
the load effect of this 2nd electronic circuitry. 

[Claim 2] Said current detector has the linear regulator equipped with an operational amplifier, a 
transistor, and two resistance. This transistor while the source is connected to said 1st supply voltage 
and the gate is connected to the output terminal of this operational amplifier, a drain connects with said 
2nd supply voltage — having — this — two resistance The node of two resistance is connected to the 
non-inversed input terminal of this operational amplifier, while connecting with a serial between this 2nd 
supply voltage and a gland — this — this operational amplifier The power circuit according to claim 1 
where an output terminal functions as said monitor terminal while an inversed input terminal is 
connected to reference voltage. 

[Claim 3] the resistance to which said current detector was connected between said 1st supply voltage 
and said 2nd supply voltage — having — this — the power circuit according to claim 1 which has a 
monitor terminal in a 2nd supply voltage side. 

[Claim 4] Said current compensating network is a power circuit according to claim 1 to 3 which has the 
subtraction circuit which generates the differential current of a predetermined current and the current 
controlled by said monitor terminal, and the current circuit which passes the current proportional to this 
differential current from said 1st supply voltage section as compensating current to a gland. 
[Claim 5] Said current compensating network is a power circuit according to claim 1 to 3 which has the 
differential amplifying circuit which generates the sum of the differential current proportional to the 
difference electrical potential difference of the reference voltage generating circuit which generates 
reference voltage, and a this reference voltage and the electrical potential difference of said monitor 
terminal, and a predetermined current, and the current circuit which passes the current proportional to 
the sum of this differential current and a predetermined current from said 1 st supply voltage as 
compensating current to a gland. 

[Claim 6] Said 1st supply voltage is a power circuit according to claim 1 to 5 connected to an analog 
circuit. 

[Claim 7] Said 2nd supply voltage is a power circuit according to claim 1 to 6 connected to a digital 
circuit. 

[Claim 8] Said current circuit is a power circuit according to claim 4 or 5 which passes said 
compensating current to a gland through the 4th resistance. 

[Claim 9] the current which flows in said 2nd supply voltage section from said 1st supply voltage section 

— this — the power circuit according to claim 1 to 8 where the sum of said compensating current 
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which flows from the 1 st supply voltage section to a gland is fixed. 

[Claim 10] It has the semiconductor integrated circuit equipped with the coil antenna, and tuning 
capacitance, charge capacity, a rectifier circuit, an analog circuit, a digital circuit and a power circuit 
according to claim 1 to 9. It connects with this tuning capacitance and juxtaposition, and this coil 
antenna is connected to the input of this rectifier circuit. This rectifier circuit It is the noncontact IC 
card with which this power circuit generates the 2nd supply voltage supplied to this digital circuit from 
this 1st supply voltage by connecting an output to this charge capacity and generating the 1st supply 
voltage supplied to this analog circuit. 

[Claim 11] Said analog circuit is a noncontact IC card [ equipped with the demodulator circuit ] 
according to claim 10. 

[Claim 12] Said semiconductor integrated circuit is a noncontact IC card according to claim 10 or 11 
further equipped with the modulation circuit which is connected to said tuning capacitance and 
juxtaposition and is connected to the input of this rectifier circuit. 

[Claim 13] Said modulation circuit is a noncontact IC card according to claim 12 which modulates circuit 
impedance with a modulating signal. 

[Claim 14] Said rectifier circuit is a noncontact IC card according to claim 10 to 13 which is a full wave 
rectifier circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention]" 
[0001] 

[Field of the Invention] This invention relates to the noncontact IC card using the power circuit and it 
which can control a power-source noise and line voltage variation by compensating a part for the 
current variation produced by the load effect of a circuit. 
[0002] 

[Description of the Prior Art] Usually, electronic circuitries, such as an analog circuit and a digital circuit, 
operate by impressing supply voltage. The current which flows in a circuit at this time changes with 
circuit actuation. Especially, in digital circuits, such as CPU, and a logical circuit, memory, current 
variation is large. Such current variation turns into a power-source noise and line voltage variation, and 
appears. Below, the mechanism which a power-source noise generates is explained. 
[0003] Drawing 1 1 is drawing showing the configuration of the conventional semiconductor integrated 
circuit. This semiconductor integrated circuit 3 consists of a digital circuit 300 and an analog circuit 310, 
and a digital circuit 300 consists of CPU301 or memory 302. Supply voltage VDD is given from the 
exterior to this semiconductor integrated circuit 3 through the inductor LI. An inductor LI is a 
parasitism inductor produced by wiring, a bonding wire, etc., and the value is for example, number nF 
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extent. At this time, the internal electrical power source electrical potential difference in a chip 
(semiconductor integrated circuit) is set to VDD1. 

[0004] Here, considering the case where it changes as the current 11 consumed by a digital circuit 300 
and the analog circuit 310 shows drawing 12 (b), as shown in drawing 12 (a), as for the supply voltage 
VDD1 in a chip, fluctuation is caused at the changing point of a current II. 

[0005] Such a power-source noise influences circuit actuation of an analog circuit 310 greatly. For 
example, by fluctuation of supply voltage VDD1, in the case of the comparator which has a hysteresis 
characteristic, the polarity of a compound value may change, and malfunction may be caused to it. 
Moreover, also in amplifier, there is a problem that a line-voltage-variation component is added and the 
quality of a signal deteriorates. Below, an example is shown about malfunction and property degradation 
of an analog circuit. 

[0006] Drawing 13 is drawing showing the input-output behavioral characteristics of the comparator 
which has a hysteresis characteristic. Generally, to reference voltage, a comparator will be in a HIGH 
condition, when input voltage is high, and to reference voltage, when input voltage is low, it will be in a 
LOW condition. On the other hand, in the comparator which has a hysteresis characteristic, if an output 
signal Vout will be in a HIGH condition if it becomes more than the level VH to which input voltage 
(input signal Vin) applied offset voltage to reference voltage Vrefl as shown in drawing 13 , and input 
voltage (input signal Vin) becomes below the level VL that lengthened offset voltage to reference 
voltage Vrefl, an output signal Vout will be in a LOW condition. Here, the output of the comparator 
which has a hysteresis characteristic is in a HIGH condition, and the case where input voltage is equal 
to reference voltage Vrefl is considered. In this case, supposing input voltage falls below in VL by the 
power-source noise, the output of a comparator will be in a LOW condition from a HIGH condition, and 
will not return to the original value (HIGH condition). 

[0007] In order to solve such a problem, from the former, the power source of an analog circuit and a 
digital circuit is separated, or the approach of forming capacity Cpass between supply voltage VDD1 and 
Gland VSS within a chip, and controlling line voltage variation has been used. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by approach which was mentioned above, the 
increment in the number of pins (terminal) of a chip and area increase of the capacity formed in a chip 
are caused. Although 1 micro F or more is desired as a value of Cpass, the capacity value which can be 
formed within a chip is 1 nF extent in a Standard C MOS process, and effectiveness is seldom acquired 
to the big load effect of a circuit. 

[0009] This invention aims at offering the highly efficient power circuit and highly efficient noncontact IC 
card which can control a power-source noise and line voltage variation, and can control malfunction of 
circuits which are easy to receive effect in a power-source noise or line voltage variation, such as an 
analog circuit, and quality degradation of a signal by being made in order to solve the technical problem 
of such a conventional technique, and compensating a part for the current variation produced by load 
effects, such as a digital circuit. 
[0010] 

[Means for Solving the Problem] The power circuit of this invention is connected between the 1st 
supply voltage supplied to the 1st electronic circuitry, and the 2nd supply voltage supplied to the 2nd 
electronic circuitry, this — from the 1st supply voltage section — this — with the current detector 
which has a monitor terminal for carrying out the monitor of the current which flows in the 2nd supply 
voltage section The compensating current which flows from the 1 st supply voltage section to a gland is 
controlled, the current which connected with this 1st supply voltage and this monitor terminal, and 
carried out the monitor — this — It has the current compensating network which compensates a part 
for the current variation produced by the load effect of this 2nd electronic circuitry, and the above- 
mentioned purpose is attained by that. 

[001 1] By carrying out the monitor of the current which flows in the 2nd supply voltage section using a 
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current detector according to the above-mentioned configuration, by detecting the current variation 
produced by load effects, such as a digital circuit, and compensating a part for the current variation 
using a power-source compensating network, a power-source noise and line voltage variation can be 
controlled, malfunction of circuits which are easy to receive effect in a power-source noise or line 
voltage variation, such as an analog circuit, and quality degradation of a signal can be controlled, and a 
highly efficient power circuit can be realized in a low noise. 

[0012] Said current detector has the linear regulator equipped with an operational amplifier, a transistor, 
and two resistance. This transistor while the source is connected to said 1 st supply voltage and the 
gate is connected to the output terminal of this operational amplifier, a drain connects with said 2nd 
supply voltage — having — this — two resistance while connecting with a serial between this 2nd 
supply voltage and a gland — this — the node of two resistance is connected to the non-inversed input 
terminal of this operational amplifier, and this operational amplifier is good also as a configuration as 
which an output terminal functions as said monitor terminal while an inversed input terminal is 
connected to reference voltage. 

[0013] According to the above-mentioned configuration, as shown in the gestalt 1 of operation 
mentioned later, it is possible to act as the monitor of the part for the current variation produced by 
load effects, such as a digital circuit, using a linear regulator. 

[0014] the resistance to which said current detector was connected between said 1st supply voltage 
and said 2nd supply voltage — having — this — it is good for a 2nd supply voltage side also as a 
configuration which has a monitor terminal. 

[0015] According to the above-mentioned configuration, as shown in the gestalt 2 of operation 
mentioned later, it is possible to act as the monitor of the part for the current variation produced by 
load effects, such as a digital circuit, using a current detector. 

[0016] Said current compensating network is good also as a configuration which has the subtraction 
circuit which generates the differential current of a predetermined current and the current controlled by 
said monitor terminal, and the current circuit which passes the current proportional to this differential 
current as compensating current from said 1st supply voltage to a gland. 

[0017] According to the above-mentioned configuration, as shown in the gestalt 1 of operation 
mentioned later, it is possible to compensate parts for current variation, such as a digital circuit, using a 
power-source compensating network. 

[0018] Said current compensating network is good also as a configuration which has the differential 
amplifying circuit which generates the sum of the differential current proportional to the difference 
electrical potential difference of the reference voltage generating circuit which generates reference 
voltage, and a this reference voltage and the electrical potential difference of said monitor terminal, and 
a predetermined current, and the current circuit which passes the current proportional to the sum of 
this differential current and a predetermined current as compensating current from said 1st supply 
voltage to a gland. 

[0019] According to the above-mentioned configuration, as shown in the gestalt 2 of operation 
mentioned later, it is possible to compensate parts for current variation, such as a digital circuit, using a 
power-source compensating network. 

[0020] Said 1st supply voltage may be connected to an analog circuit. 

[0021] According to the above-mentioned configuration, it is possible to control malfunction of an 
analog circuit which tends to be infiuenced by the source effect, and quality degradation of a signal. 
[0022] Said 2nd supply voltage may be connected to a digital circuit. 

[0023] According to the above-mentioned configuration, it is able for current variation to detect the 
current variation produced by load effects, such as a large digital circuit, and to compensate a part for 
the current variation using a power-source compensating network. 

[0024] Said current circuit is good also as a configuration which passes said compensating current to a 
gland through the 4th resistance. 



-5- 



[0025] According to the above-mentioned configuration, it is possible to control the current which flows 
superfluously by dispersion of a transistor prepared in the current circuit. 

[0026] the current which flows in said 2nd supply voltage section from said 1 st supply voltage section - 
- this — it is desirable that the sum of said compensating current which flows from the 1st supply 
voltage section to a gland is fixed. 

[0027] According to the above-mentioned configuration, a part for the current variation which flows in 
the 2nd supply voltage section can be cpmpensated, and a power-source noise can be controlled. In 
addition, the sum of compensating current and the current which flows in the 2nd supply voltage section 
may not be flxed, and it is possible to compensate for current variation [ a part of ]. and to aim at 
reduction of a power-source noise in that case. 

[0028] The noncontact IC card of this invention has the semiconductor integrated circuit equipped with 
the coil antenna, and tuning capacitance, charge capacity, a rectifier circuit, an analog circuit, a digital 
circuit and the power circuit of this invention. It connects with this tuning capacitance and juxtaposition, 
and this coil antenna is connected to the input of this rectifier circuit. This rectifier circuit An output is 
connected to this charge capacity, the 1st supply voltage supplied to this analog circuit is generated, 
this power circuit generates the 2nd supply voltage supplied to this digital circuit from this 1st supply 
voltage, and the above-mentioned purpose is attained by that. 

[0029] According to the above-mentioned configuration, it is possible to control that malfunction and 
quality degradation of a signal of an analog circuit etc. arise by load effects, such as a digital circuit, and 
to realize a highly efficient noncontact IC card. 

[0030] Said analog circuit is good also as a configuration equipped with the demodulator circuit. 
[0031] According to the above-mentioned configuration, as shown in the gestalt 3 of operation 
mentioned later, it is possible to realize the highly efficient noncontact IC card which has a demodulator 
circuit. 

[0032] Said semiconductor integrated circuit is good also as a configuration further equipped with the 
modulation circuit which is connected to said tuning capacitance and Juxtaposition and is connected to 
the input of this rectifier circuit. 

[0033] According to the above-mentioned configuration, as shown in the gestalt 4 of operation 
mentioned later, it is possible to realize the highly efficient noncontact IC card which has a modulation 
circuit. 

[0034] Said modulation circuit is good also as a configuration which modulates circuit impedance with a 

modulating signal. 

[0035] According to the above-mentioned configuration, as shown in the gestalt 4 of operation 
mentioned later, it is possible to realize the highly efficient noncontact IC card which has a full wave 
rectifier. 

[0036] Said rectifier circuit is good also as a configuration which is a full wave rectifier circuit. 
[0037] According to the above-mentioned configuration, as shown in the gestalt 4 of operation 
mentioned later, it is possible to realize the highly efficient noncontact IC card which has a full wave 
rectifier. In addition, as a rectifier circuit, a half wave rectifier circuit may be used and it is possible to 
realize the highly efficient noncontact IC card which has a half wave rectifier in that case. 
[0038] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained, referring to 

a drawing. In addition, in the following drawings, about the component which has the same function, the 

same sign as the conventional technique is attached and the explanation is omitted. 

[0039] (Gestalt 1 of operation) Drawing 1 is drawing showing the configuration of the power circuit 

concerning the gestalt 1 of operation. This power circuit 1 has the current detector 500 and the current 

compensating network 400. A digital circuit 300 uses digital supply voltage DVDD as a power source, 

and the analog circuit 310 is using analog supply voltage AVDD as the power source. 

[0040] The current detector 500 is realized by the linear regulator 200, and the linear regulator 200 is 
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constituted by resistance R1 and R2, the operational amplifier 210. and the pMOS transistor Ml. The 
source of a transistor M1 is connected to the analog supply voltage AVDD, the gate is connected to the 
output terminal of an operational amplifier 210. and the drain is connected to the digital supply voltage 
DVDD. The output terminal of an operational amplifier 210 is the monitor terminal (monitor electrical 
potential difference Va) which carries out the monitor of the current (= the current which flows to a 
digital circuit 300) which flows in the digital supply voltage DVDD section. Resistance R1 is connected 
to the non-inversed input terminal of the digital supply voltage DVDD and an operational amplifier 210, 
and resistance R2 is connected to the non-inversed input terminal of Gland VSS and an operational 
amplifier 210. 

[0041] 400 is constituted for the current compensating network by the subtraction circuit 410 and the 
current circuit 420. The subtraction circuit 410 is constituted by a predetermined current source Ic and 
predetermined transistors M2 and M3. It connects with Gland VSS and the drain of transistors M2 and 
MS, and the source of transistors M2 and MS is connected to the analog supply voltage AVDD, the gate 
of a transistor M2 is connected to the monitor terminal (monitor electrical potential difference Va) of a 
linear regulator 200. the gate and the drain of a transistor MS are connected and the current source Ic - 
serves as the control voltage Vc of a current circuit 420. A current circuit 420 is constituted by the 
transistor M4, the source of a transistor M4 is connected to the analog supply voltage AVDD. a drain is 
connected to Gland VSS, and the gate is connected to control voltage Vc. 

[0042] Here, if reference voltage Vref2 (supplied from the outside) is connected to the inversed input 
terminal of the above-mentioned operational amplifier 210, it is the digital supply voltage DVDD. 

DVDD=Vrefx (R1+R2) / R2 ... (1) 

** — it is expressed like. When the current which flows to resistance R1 and R2 is chosen here so that 
it may become very small compared with II, the currents 12, IS, and 14 which flow to transistors M2, MS. 
and M4 are I2=nxI1 respectively. ... (2) 
IS=Ic-nxI1 ... (S) 
I4=mx (Ic-nxll) ... (4) 

** — it is expressed like. Therefore, in the subtraction circuit 410. the differential current IS of the 
predetermined current Ic and the current 12 controlled by the monitor terminal (monitor electrical 
potential difference Va) is generated, and the current 14 which is proportional to differential current IS in 
a current circuit 420 flows from the analog supply voltage AVDD section as compensating current to 
Gland VSS. In addition, in the above-mentioned formula, n is the size ratio of a transistor Ml and a 
transistor M2, and m is the size ratio of transistors MS and M4. Moreover, II is a current which flows to 
a transistor Ml. For example, when gate width of transistors Ml, M2, MS, and M4 is set to W1, W2, WS. 
and W4 and gate length is set to LI. L2, LS. and L4. n and m are n=(W2xL1)/(L2xWl) respectively. ... (5) 
m=(W4xLS)/(L4xWS) ... (6) 
** — it is expressed like. 

[0043] And if Ic=nxIO and m=1/n, the current 14 which flows to a transistor M4 will be set to 14=10-11. 
Here, supposing the current of 1 [ deltal] which flows to a digital circuit SOO increases and is set to 
I1+deltaI1. 14 is set to lO-1 1 -deltal 1, and the current which compensates a changed part of a current 
which flows to a digital circuit SOO will flow to a current circuit 420. In the case of drawing 1 , the 
current which flows to an analog circuit S10 serves as the sum (lO+Ic) of a current (10-11) which flows to 
the current II which flows to a digital circuit 300, the current Ic which flows in the subtraction circuit 
410, and the current compensating network 420 from the analog supply voltage AVDD section. 
Consequently, the current which flows from the analog supply voltage AVDD section will become fixed if 
the current which flows to an analog circuit S10 is removed. This means reducing the noise of the analog 
supply voltage AVDD produced by the load effect of a digital circuit. 

[0044] Since there is no need of separating the power source of a digital circuit and an analog circuit 
from the above thing with this operation gestalt in order to control line voltage variation, the number of 
pins of a chip is reducible. Moreover, since there is no need of forming a big capacity between digital 
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supply voltage and a gland within a chip in order to control line voltage variation, area increase of the 
capacity formed in a chip can be prevented. As the result, chip mounting is easy and can realize the low 
highly efficient power circuit of a power-source noise. 

[0045] (Gestalt 2 of operation) Drawing 2 is drawing showing the configuration of the power circuit 
concerning the gestalt 2 of operation. This power circuit 1 has the current detector 500 and the current 
compensating network 400. A digital circuit 300 uses digital supply voltage DVDD as a power source, 
and the analog circuit 310 is using analog supply voltage AVDD as the power source. 
[0046] The current detector 500 connects resistance RIO between the analog supply voltage AVDD and 
the digital supply voltage DVDD, and is constituted, and it has the monitor terminal (monitor electrical 
potential difference Va) which carries out the monitor of the current (current which flows to the = digital 
circuit 300) which flows to the digital supply voltage DVDD side at the digital supply voltage DVDD 
section. 

[0047] The current compensating network 400 is constituted by the reference voltage generating circuit 
440, the differential amplifying circuit 430. and the current circuit 420. Resistance R1 1 and resistance 
R12 are connected to a serial between the analog supply voltage AVDD and Gland VSS, and the 
reference voltage generating circuit 440 outputs the electrical potential difference generated by 
resistance division of resistance R11 and resistance R12 as reference voltage Vref3. The differential 
amplifying circuit 430 is constituted by the nMOS transistors M10 and Mil, the pMOS transistors Ml 2 
and Ml 3, and the current source 110. A current source 110 is connected to Gland VSS and the source of 
transistors M10 and Ml 1, the drain of a transistor Ml 2 is connected to the drain of a transistor MIO, 
and the drain of a transistor Ml 3 is connected to the drain of a transistor Ml 1. Diode connection 
(structure which connected the gate with the source, considered as the cathode, and used the drain as 
the anode) of a transistor Ml 2 and the transistor Ml 3 is made, and the drain of a transistor Ml 1, the 
gate of a transistor Ml 3, and a drain are connected to the control voltage Vc of a current circuit 420. 
The source of transistors Ml 2 and Ml 3 is connected to the analog supply voltage AVDD, the gate of a 
transistor Mil is connected to a monitor terminal (monitor electrical potential difference Va), and the 
gate of a transistor MIO is connected to reference voltage Vref3. A current circuit 420 is constituted by 
the transistor M4, the source of a transistor M4 is connected to the analog supply voltage AVDD, a 
drain is connected to Gland VSS, and the gate is connected to control voltage Vc. This current circuit 
420 controls the current which flows from the analog supply voltage AVDD section to Gland VSS with 
the control voltage Vc from the **** amplifying circuit 430. 

[0048] Here, load resistance when consuming the greatest current in a digital circuit 300 is set to Rmax, 
and current gain of the differential amplifier is set to A. And relation between resistance R10-R12 and 
Rmax (R10/(Rmax+R10)) /2=R1 1/(R1 1+R12) 
... (7) 

** — it sets up like. For example, it is referred to as Rmax=90ohm, R10=10ohm, R1 l=10kohm, and 
R12=190kohm. It is referred to as Rl 1/R1 0=1 0000 in order to make small the consumed electric current 
in the reference voltage generating circuit 430 at this time. 

[0049] And if analog supply voltage AVDD is set to 3V, reference voltage Vref3 is set to 2.85V. the 
electrical potential difference DVDD at the time of digital load max will be set to 2.7V, and the maximum 
load current of a digital circuit 300 will be set to 30mA. Current 14 which will flow to a transistor M4 if 
mirror ratio (it is the same as the size ratio of the gestalt 1 of operation) of a transistor Ml 3 and a 
transistor M4 is set to M and current gain of the **** amplifying circuit 430 is set to A here I4=Mx 
(Ax(DVDD-Vref3)+Il 0/2) ... (8) 

** — it is expressed like. This is a current (the current proportional to Ax (DVDD-Vref3) and the 
predetermined sum of current 110/2 means flowing to 14.) which flows with the difference electrical 
potential difference of the monitor electrical potential difference DVDD and reference voltage Vref3. 
[0050] Here, if A= 0.001, I10=300microA, and M= 100, when the load current of a digital circuit is max 
(the load current which flows to a digital circuit 300 is 30mA), a current circuit 420 is set to 0mA, and 
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when the load current of a digital circuit is the minimum (the load current which flows to a digital circuit 
300 is 0mA). a current circuit 420 will be set to 30mA. Consequently, if the current which flows to an 
analog circuit 310 is removed from AVDD. it will not be based on the load effect of a digital circuit, but 
30mA of fixed currents will always flow. In addition, since it is very small compared with the current 
which flows to a current circuit 420 and a digital circuit 300, the current which flows in a differential 
amplifying circuit 430 and the reference voltage generating circuit 440 can be disregarded. Therefore, it 
can control that the noise by the load effect of a digital circuit occurs in the supply voltage AVDD 
section, and a highly efficient power circuit can be realized. 

[0051] Since there is no need of separating the power source of a digital circuit and an analog circuit 
from the above thing with this operation gestalt in order to control line voltage variation, the number of 
pins of a chip is reducible. Moreover, since there is no need of forming a big capacity between digital 
supply voltage and a gland within a chip in order to control line voltage variation, area increase of the 
capacity formed in a chip can be prevented. As the result, chip mounting is easy and can realize the low 
highly efficient power circuit of a power-source noise. 

[0052] In addition, this invention is not limited to the example of the current detector 500 explained with 
the gestalt 1 of the above-mentioned implementation, and the gestalt 2 of operation, and the current 
compensating network 400. Drawing 3 </A>R> If it is the power circuit which can act as the monitor of 
the current (current which flows to the = digital circuit 300) which flows in the digital supply voltage 
DVDD section by the current detector 500, can control the compensating current which flows from the 
analog supply voltage AVDD section to Gland VSS by the current compensating network 400, and can 
compensate a part for the current variation of a digital circuit 300 as shown in 3. all are contained in the 
range of this invention. 

[0053] Although the sum of compensating current and the current which flows in the digital supply 
voltage DVDD section was set constant, the sum of compensating current and the current which flows 
in the digital supply voltage DVDD section may not be fixed, and can aim at reduction of a power-source 
noise also by compensating a part of changed current which flows in the digital supply voltage DVDD 
section by the current compensating network 400. 

[0054] With the gestalt 1 of the above-mentioned implementation, and the gestalt 2 of operation, 
although the drain of a transistor M4 was connected to Gland VSS in the current circuit 420, as shown 
in drawing 4 . the drain of a transistor M4 may be connected to Gland VSS through resistance R3. In 
this case, the current which flows superfluously by dispersion in the component property of a transistor 
M4 etc. can be controlled. 

[0055] Furthermore, although distinguished to the digital circuit 300 and the analog circuit 310 with the 
gestalt 1 of the above-mentioned implementation, and the gestalt 2 of operation, it is good also as a 
configuration which used the circuit which tends to be influenced by line voltage variation instead of the 
analog circuit using the circuit which cannot be easily influenced by line voltage variation instead of a 
digital circuit. 

[0056] As mentioned above, this invention greatly contributes to obtaining a highly efficient power 
circuit, and is very useful. 

[0057] (Gestalt 3 of operation) Drawing 5 is drawing showing the configuration of the noncontact IC card 
concerning the gestalt 3 of operation. This noncontact 10 card 4 has the coil antenna L2 and the 
semiconductor integrated circuit 3. The semiconductor integrated circuit is constituted by tuning 
capacitance C3, the charge capacity C4, the rectifier circuit 2, the analog circuit 310, the digital circuit 
300, and the power circuit 1. It connects with juxtaposition and tuning capacitance C3 and a coil 
antenna L2 are connected to the input of a rectifier circuit 2. The charge capacity C4 charges and the 
output of a rectifier circuit serves as the supply voltage AVDD of an analog circuit 310. The analog 
circuit 310 is equipped with the demodulator circuit 31 1 which takes out an input signal from supply 
voltage AVDD. A power circuit 1 generates the supply voltage DVDD supplied to a digital circuit 300 
from supply voltage AVDD. What was explained with the gestalt 1 of the above-mentioned 
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implementation and the gestalt 2 of operation as this power circuit 1 can be used. 
[0058] Power receiving of the power and the input signal which are consumed with a semiconductor 
integrated circuit 4 is carried out by the coil antenna L2. Amplitude modulation shall have taken for the 
input signal at this time. And the comparator which has a hysteresis as a demodulator circuit 311 is 
used using the full wave rectifier circuit using the diodes D1-D4 as shown in drawing 6 as a rectifier 
circuit 2. The signal received by the coil antenna L2 is rectified by the rectifier circuit 2, and the supply 
voltage AVDD as shown in drawing 7 is generated. Moreover, a signal component is extracted from 
supply voltage AVDD by the demodulator circuit 31 1. A demodulator circuit 31 1 is taken out as a signal, 
when supply voltage AVDD changes more than reference level at this time. 

[0059] Here, as the current variation of a digital circuit 300 shows drawing 8 (a), supposing it happens, a 
dotted line comes to show the wave of supply voltage AVDD to drawing 8 (b). By the current variation 
(load effect) of such a digital circuit 300, when there is no power circuit 1, a demodulator circuit 31 1 
causes malfunction and a recovery signal comes to show the dotted line of drawing 8 (c). On the other 
hand, in the noncontact IC card which has a power circuit 1 like the gestalt of this operation, it turned 
out that it can get over without producing malfunction as fluctuation of the supply voltage AVDD by the 
load effect of a digital circuit 300 can be controlled as a continuous line shows to drawing 8 (b), 
consequently shown in drawing 8 (c). 

[0060] From the above thing, with this operation gestalt, malfunction of the analog circuit by the load 
effect of a digital circuit can be reduced, and a highly efficient noncontact IC card can be realized as the 

result. 

[0061] (Gestalt 4 of operation) Drawing 9 is drawing showing the configuration of the noncontact IC card 
concerning the gestalt 4 of operation. The difference between the gestalt of this operation and the 
gestalt 3 of operation is that connect with tuning capacitance C3 and juxtaposition, and the modulation 
circuit 315 is connected to the input of a rectifier circuit 2. This modulation circuit 315 modulates the 
impedance between the coil antennas L2 of a semiconductor integrated circuit 3 with a modulating 
signal. 

[0062] Drawing 10 (a) is drawing showing the impedance between coils L2 about the case where there 
are not a case where it has a power circuit 1, and a power circuit 1, when a modulating signal as shown 
in drawing 10 (b) is inputted. In this drawing, the case where a continuous line has a power circuit 1 is 
shown, and the case where there is no dotted line of one power circuit is shown. As shown in drawing 10 
(c), when current variation (load effect) happens in a digital circuit 310 and there is no power circuit 1, 
as a dotted line shows, the impedance between coils L2 is affected at drawing 10 (a). On the other hand, 
in the noncontact IC card which has a power circuit 1 like this operation gestalt, as a continuous line 
shows to drawing 10 (a), source impedance by the load effect of a digital circuit 300 can be made 
regularity. 

[0063] From the above thing, with this operation gestalt, malfunction of the analog circuit by the load 
effect of a digital circuit can be reduced, and a highly efficient noncontact IC card can be realized as the 
result. 

[0064] In addition, this invention is not limited to the example of the semiconductor integrated circuit 3 
explained with the gestalt 3 of the above-mentioned implementation, and the gestalt 4 of operation. If it 
is the noncontact IC card which has a power circuit which was explained with the gestalt 1 of operation, 
and the gestalt 2 of operation as a power circuit, all are contained in the range of this invention. 
[0065] Although tuning capacitance C3 was formed in the semiconductor integrated circuit 3, it may be 
mounted in the exterior of a semiconductor chip, and the parasitic capacitance of a rectifier circuit 2 or 
a coil antenna L2 may be used for it. 

[0066] Furthermore, with the gestalt 3 of the above-mentioned implementation, and the gestalt 4 of 
operation, although the full wave rectifier circuit was used as a rectifier circuit 2. a half wave rectifier 
circuit may be used. 

[0067] As mentioned above, this invention greatly contributes to obtaining a highly efficient noncontact 
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IC card, and is very useful. 
[0068] 

[Effect of the Invention] As explained in full detail above, according to this invention, a highly efficient 
power circuit is realizable in a low noise by detecting a part for the current variation by load effects, 
such as a digital circuit, and compensating a part for the current variation using a power-source 
compensating network by carrying out the monitor of the current which flows in the digital supply 
voltage section etc. using a current detector. 

[0069] Furthermore, according to this invention, the highly efficient noncontact IC card which has a 
demodulator circuit and a modulation circuit is realizable by using the power circuit of this invention. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the power circuit concerning the gestalt 1 of 
operation. 

[Drawing 2] It is drawing showing the configuration of the power circuit concerning the gestalt 2 of 
operation. 

[Drawing 3] It is drawing showing the configuration of the power circuit concerning this invention. 
[Drawing 4] It is drawing showing the configuration of other current circuits in the power circuit of the 
gestalt 1 of operation, and the gestalt 2 of operation. 

[Drawing 5] It is drawing showing the configuration of the noncontact IC card concerning the gestalt 3 of 
operation. 

[Drawing 6] It is drawing showing the configuration of the rectifier circuit in non-contact [ of the gestalt 
3 of operation / IC ]. 

[Drawing 7] In the gestalt 3 of operation, it is drawing showing the wave AVDD, after rectifying the signal 
by which amplitude modulation was carried out. 

[Drawing 8] (a) is drawing showing the consumed electric current of a digital circuit in the gestalt 3 of 
operation, (b) is drawing showing supply voltage AVDD about the case where there is nothing with the 
case where it has a power circuit, and (c) is drawing showing a recovery signal about the case where 
there is nothing with the case where it has a power circuit. 

[Drawing 9] It is drawing showing the configuration of the noncontact IC card concerning the gestalt 4 of 
operation. 

[Drawing 10] (a) is drawing showing the impedance between coils L2 about the case where there is 
nothing with the case where it has a power circuit, in the gestalt 4 of operation, (b) is drawing showing a 
modulating signal, and (c) is drawing showing the consumed electric current of a digital circuit. 
[Drawing 1 1] It is drawing showing the configuration of the conventional semiconductor integrated circuit. 
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[Drawing 12] (a) And (b) is drawing showing the relation of the current II and supply voltage VDDl which 
flow to the conventional semiconductor integrated circuit. 

[Drawing 13] It is drawing showing the input-output behavioral characteristics of the connparator which 
has a hysteresis characteristic. 
[Description of Notations] 

1 Power Circuit 

2 Rectifier Circuit 

3 Semiconductor Integrated Circuit 

4 Noncontact IC Card 
200 Linear Regulator 
210 Operational Amplifier 

300 Digital Circuit 

301 CPU 

302 Memory 

310 Analog Circuit 

311 Demodulator Circuit 
315 Modulation Circuit 

400 Current Compensating Network 

410 Subtraction Circuit 

420 Current Circuit 

430 Differential Amplifying Circuit 

440 Reference Voltage Generating Circuit 

500 Current Detector 

Ml, M2. M3, M4, M10, Mil. M12, M13 Transistor 

Rl, R2, R3. RIO, Rll, R12 Resistance 

Ic, 110 Current source 

LI Inductor 

L2 Coil antenna 

C3 Tuning capacitance 

C4 Charge capacity 

D1. D2, D3, D4 Diode 

VDD, VDDl, DVDD. AVDD Supply voltage 
VSS Gland 

Vref 1 , Vref2 Reference voltage 

Vref3 Reference voltage 

Va Monitor electrical potential difference 

Vc Control voltage 



[Translation done.] 
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«^tca2p«JEV r e f 2 WgU^^e.^^^n-S) 

/'R2 • • • (1) 

;HHlSS©ftit^iti{cJ;oT^i;^7^P y«iti«flE A V 
D D 0 y -f.x^&iss-r -5 ^ t <&«'*t--5. 
[0 0 4 4] e^±(DC:i:75^?,, 2|5:||Jig}^|iT«, nMM. 

-r^itAt-et-s. ^tz. mmmE-^m^mm-t^rzisb 
[0 0 4 5] mmomm 2) m2 i,-i^m<Dmm 2 

«iiS«iailHlilS5 0 0 tttjiit*l«|51g&4 0 0 i*#bTli 
-5. xv^;HllK3 0 0«x>'^;i'mjli«EEDVDDS: 
7:i-Pi^lHlSS3 1 Ott7:>-Pi^«ili«mAV 

[0 0 4 6] mm^mm^S O 0«> jgtrCR l 0S:7:^- 

p ifmrnME. AVDDtx-:/^ ;ufl:i!iilffiD v d d t cd 
[0 0 4 7] m.m.mmm^4 o o #iim£E^^iEis§ 

4 4 0. ai!;iii|iilHl8S4 3 0. «oftlHlSS4 2 0 tlcJcO 
It^^nXliS. #»8ffiJE5!^[plSS4 4 0«. S*iR 1 
1 tSJrCR 1 2 i*^7:^Pi^«^!g1:EEAVDD<i:^/7> 
KVS S<h©rp1tcE?iJ{I^^$n. jgtriRl ItSinR 
1 2®gtn;5>fiJ(CJ;oT*^$n^«ffi€:#HSmffiV r 
e f 3 tUTW^-r'S). mW}PHi^m^4 3 0«. nMO 

5 h^>zyX^Ul 0. Ml 1 tpMOS h^>>'Xd7 
M 1 2, M 1 3 tmWiM I 1 0 ttCct D«l5£^nTti 
^. Isltjiil 1 Ott. i^7>FVS Si h7>v7>3'M 

1 0. Ml 1 OV-XtJrgH^n. h7>vX^Ml 
0 © h* >{C« h yyz^X^M 1 2 © K U-f >*^*jt8E 
$n. h7>vX:5'Ml lcDKl/'r>tC{ih^>vX:J' 
M 1 SOh'U-f >7i^*^3gg$nTI/i-S). h7>>'X3'Ml 

2 th7>i?X5'Ml 3«y'f:t-h*itigE (V-Xty 
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9 

vT^^Ml 3 ©y^r- h t h' U'f >7&im»1t(HlSS4 2 OCD$iJ 

Va) H^i^$n, h7>>'X:$'Ml 0(Dy-h«#fl8 
«EEV r e f 3 tC^t^StlTti^, «8g|HlSS4 2 0 

(RIO/ (Rma x+R 10) ) /2=R1 1/ (Rl 1+R12) 

• • • (7) 



10 

tcg^iK$tiTi^^-5. ^(Dmrnm^A 2 o«v 

8&4 3 0*>6CDa^ttJEVc lcJ;oT7:?-Pi^ttii«ffi 
AVDDgB*^e)y^>KVS SfC0iinS«^*a>hP 

[0 0 4 8} Z.Z.1;. ■rv:J';HfiISS3 0 Otrii^iT*;*; 

leiiesgowfigy-f >SrAfr-g>, ^ut. gjT:Rio~ 

R 1 2 tRma x<DM^^ 



(DJ;-5{'IS^T^. MX-tt*, Rmax = 9 0Q. RIO 
= 10Q, Rll = 10kQ, R12=190 k QiT 

m^>h^<-t^tzlsb\Z. Rll/R 10=10000i 

[0 0 4 9] ^UT, 7:J-Pi^ttll«JEAVDD$:3 V 
tf^t, #SS«IEV r e f 3«2. 8 5Vt;iO>5^5« 

I 4=MX (AX (DVDD-Vr 
(D^O\Z^-^n^. Z.n\t. ^:::r5'«£EDVDD t#Ba 
«ffiV r e f 3OM«BEICj;0gtn-5tt^ (AX (DV 
DD-Vref3) i:filf^<Dtt»ft I 1 0 / 2 ©fqJcJt^S 

L.fc«oft*n 4\zm.n^^ii^M^t^. 

[0 0 5 0] ^CT. A=0. 0 0 1, 1 1 0 = 3 0 0 
AiA, M=10 0i:T-5t. 'f'Jif)VM^<Dn.^mmti^ 

m-k (7^>'3';n@i8S3 0 oizmn^^mnm'^s om 

A) <Dt^t3«ttatle]gS4 2 0 aOmAt^iD. 

)vm^<D^^mmifim'p {'fi?^)vm^^ o oicssn^ 

ft#«flg*^0mA) (Dt^tr«IISg|iIS&4 2 0«3 Om so 
fi^tU^o ^Oifem, AVDD*^e,7:J-P^lHlgS3 1 0 

\zm.n^m.m.^mm. 'fi^^)vm^(D^m^m\z^ib 

T. i^f;:-^©«^3 OmA*^gitn^c:<i:{c;^t-l). t^. 

*3, MI(|li1ilHlilS4 3 0:fectrX#fig«l£^*lHlgS4 4 0 

\zmn^m.mt. m.mM^4 2 0 tf-y^jim^^ 0 0 

[0 0 5 1 ] J[il±(7)c:i*^?>, *|ISSJ^MT«, mMM. 40 

&^wi^m\r^rzsb\zy'i^:$'jvm^t7i-a^ms^<D 

\z^y:f[^-cy'i^^)immmmt^y>\'r^^izi^^u^ 
m^ms^-r^'^-^-/)mMrz>s(>. 9-yfp^\zm^^n^^ 

[0 0 5 2] rno. :^mmit. ±K.M(Dmmiii^z^ 
^m<Dmm 2 -vrnm vTc^m^mm^ 500 i5 j:i;«8it so 



v^^;HhI8S3 0 0CO*:*:ft^^«gitt±3 OmAt^c^o ^ 
;iT, h7>v'7.^'M 1 3 <t h5>>'7.;^'M4C^)S7- 
u4\zMn^m^ I 4«, 

e f 3) +11 0/2) • • • (8) 

m^m^4o o(DM^mizm^-^n^%<Dx<ittj.iK m 

ili«GEDVDDgBJc:ggn§«Sg (=5^v^;HHli?S3 0 0 

izmn^mm) ^^n^'-b, «8it««iHi8&4 o ojcj; 

o T 7 P iT-^igmEE A V D D HU*^ ^ 7 > h* V S S 
^n.5lt««8SSr$«ffllbT7'v'^)HiI8S3 0 0 ©«giE^ 

[0 0 5 3] mt^mm.ty''j^ jmmm&DVDDmz 

<. y'i^i^)immm!£DVDDmzmn^mm.<D^W]^ 
<D-^^mmmmm^4 o otCcfc-^TMtt-r^^tiCcfc 

[0 0 5 4] ±mnw.(Dmm i :fe j;o^^sgcDj^^ 2 -e 

«. fl;8it[fiISS4 2 0tI*3liTh^>vX;5'M4«> Fl/-f 
h 7 > v^;^ ^ M 4 W K W-l" > SrStrCR 3 ^^f^ b T ^ 7 > 

^M4<DmT^\^(Diii^^^miz^-Dx^iii^mizm.n^ 
[0 0 5 5] $e.»c, ±mmm<Dmmiiij:xsmm.(om 

li2T«> x>^^;Ha]?§3 0 0 i: 7:^P i^HlSg 3 1 0 t 
[0 0 5 6] JEA±©<t5lC. *^B^«, iStttg^^iSailHl 

^^m^z.t\znvx±\^^\zm^-t^^<D-v$>D. m& 
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(7) 

]] 

[0 0 5 7] my&(Dmm 3)05 \tmm(nwM 3 \z% 

st^WLTi^-s, ¥««:^«ifiiss«, nm^mczii 

%m^m,c A tmmm^2 tj^u^m^z 1 0 ff-j 
^)vm^z 0 0 tmmm^i t\z^'om^-^nx^^^, 
nm^mc a t^^r ;i<7>x:^-l 2 t^ae^jtc^i^sn 

fl;jIAVDDtf<t^, 7^D^^|518&3 1 0«, lo 
[iIgS3 0 0{C#t$&Stl^«!Ji«EEDVDD&^j6K-r^. 
[0 0 5 8] il^»«J*«[HlS§4T"«»$n^«;bc!:Sfi 

^UT, S8i!lil8S2 iUTtt0 6tI*rJ:37a:y'f 

1 1 tLT«tX7=-U >'XSrWr^:3>/N°I/-3'*fflli 
^„ ri-f jU7>-r:^L 2tcJ;t)S<iSn;/tffi^«> S«t 
llI8S2{Cj:DSSit$n, 0 7(C^-r<tai^mM@JEAV 
DD*?^fig;$n-5, «ii(5ISS3 1 WZ^K). 

«iEAVDD*^^m^^ij-j5^*ttm$n^, s 

[0 0 5 9] xv3';l/0!S3 0 0(D«git^t!)*^* 

08 (a) \Zy^t^t\Z^:L-Dtift^ii. mMnjEA 

vD-DommtmB (b) \zMMXm-riio\zt£.^, z. so 

©J;5/:txv^;HElifS3 0 OcDtt^^Ki (ft?t^ib) \z 

m^^^\^mz\^. m-mmntms (c) o^^ii^tc^-r 

|HlSglSWT^#^^^«!feI C;^7-FT«. EI 8 (b) \z% 
WiX'7nfXo\z'f^J^)Vm^Z 0 oroAi^^litCct^tt 

jlilimAVDD<D^»)$:«I$iJf -SCidtT't, 

«, 0 8 (c) (rs^-rj:5fc^»f^*^i:-r(c«ia-r-5 

:i i T # S ^1 1 A^'^i- o fc. 

[0 0 6 0] ii!.±«^i:A^iE,, *^SgJ^®T«, "fJ^ « 

s:i^:*iT#. ^(^iiigstbT. mmu^i^mmi Ctl 

- H Sr Ha-r ^ c: t T # -5 , 

[0 0 6 1 ] mm(Dmm4) m9itmm<Dmm4iz^ 

JlJcoT, ¥«{*:««lHl8S3©3-r;i/7>x:^-L 2Pb1(D 



[0062] 010 (a) it. 010 (b) {C^-rJ;5 

^tmmm^ifimMm-^tiz^^^T. n^)ih2m<D 
-f >tf-^>7.^^r0-c*'5. ;io0tc43t.iT, mm 

ittiig^^^-r. 010 (c) (c^-rjc^tcxv'^'-'UHi 
gS3 1 0T«i^^W) (^^^^») i)^mz.^t. mmm^ 
1 *issvi«^{ctt, 010 (a) izM.mx^-r^z>\z, 

=i^)iL2m<D-(>\f-^>7.\zmw^^pi^o zn\z 
nvx. :^mmmw.(Dj:^\zmm}E\^i^^-t^^mm 

lCfJ-\^Xit. 010 (a) IZ^^X'^tJioiZ'fi^ 

^)imm3 0 0 (DMm^mzj;i^m^-(>\d-y>7s^ 

[0 0 6 3] JW±0::i:;5^e., *IISSJ^MTl±. xi^^ 
;HHl8S©ft?^^l!i{c J: i) 7 n i^lilB&CD^ftf^ SriSjgJT 
^^itTj^T^. ^©ISSttT. iStt«E;^t#^^Ml C;«7 
- h* * 3i;^-r -5. t *^'T ^ ^ o 

[0 0 6 4] fiis. ±IB^)ffi«0^3*3j;l/ 
^]6S©J^ffi4 L^c*iJI<^*aiEl8& 3 (DMWWzm. 

^■^nhh(DX{tmK m.M^^tLxmm(Dmmiis 
■5. 

[0 0 6 5] iwii^^sc3«> ^mwmMm^3\zw^ 
Ltzfi^. ^mw^y:^<on^izni^LxhA<. 

SgitlHl8S2 iJfetta-f JU7>5^:?-L 2©if±^a$fflli 

[0 0 6 6] $e.tc. ±t^mmcDmm3i5j^umm<Dm 
[0 0 6 7] £i,±©j:5tc. *^H^tt. m^mtj.mm 

[0 0 6 8] 

«os^tBiEiss<£ffl i^^xy'i^^jimmn&^mizmn^n 
m^'e=L^-r^ztiz^o. 7'-j^)^M^m(DmM^m 
\z^^mm^m^^m\^\^. ^(ommmi^^mMmm. 

[0 0 6 9] se.fr, *SBjifcj:n«. *»hj®«miii 

8S?£ffiti^::itCcJ:0, SiS|p|gS^g:gS3llI8S?&W-rSiS 

[0 1 ] mm<Dmm 1 iC'^^^jgaiisoiifiE^^-rsT 
[0 2] mM<Dm^&2\z%^nMM^<om^^^-tmx 

[0 3] *S§B^«C^S«ag[5I»Ol?ifi!c«r^-r0T*S. 

[04] M<r>mt^i^^xsmm<Dw^2(Dm.mmmz 
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[0 5] IISS(D}^^3lC«-5#SttI C*-h'Olgfi£<& 
[0 6] SJiWflg^ 3 O^MM I ClCi3lt-5SEgiEllI8&® 

[0 8] (a) fi^i£<^}^Sl3{Ci3ViT, t^v^'JUhI'SS 

otH«msg^*t-0T^i9. (b) tsminiHiss^w-r-s 

i *l t tC T«M«ffi A V D D ^ 0 T S> 
0, (c) «aMllI8S**-r«.«^<h«IVi«^J:oUT 

[0 9] nm(Dmm4iz^i,4^mmi c^-Kw^^is* 

[010] (a) «||JSa)}gSl4»C:feliT, «ailHlSS* 

^'>X^^-r0T^D. (b) (i^iS<I^^*-r0T* 
0> (c) «xv:5';HHlS&<O«»«5£^^-r0T-^^. 
[011] «e*®*^(4i:*«lHlKffl«fi£<&^-r0T'fe 

So 

(a) *5j;cx (b) ir<jt^(D'=^mi^Mmm^ 
m, 1 1 t^iimmvDD 1 t<Dm^^m-rm 



[012] 
[013] 

1 «ililHi2& 

2 S^lelgg 

3 ^#5»«J*«iE]8& 

4 #S»IC*- 



20 



2 0 0 

2 10 

3 0 0 
3 0 1 
3 0 2 
3 10 
3 11 

3 15 

4 0 0 
4 10 
4 2 0 
4 3 0 

4 4 0 

5 0 0 
M 1 , 
1 3 

R 1 . 
I c, 
L 1 
L 2 
C3 
C4 
D 1, 



J4 

CPU 

JIKjlitllsIgS 

M2, M3, M4, MIO. Mil, M12. M 
R 1 1 . R 1 2 



R 2 , R 3 , RIO 
I 1 0 nMM. 

D2, D3, D4 y-f:t-K 
VDD, VDDl, DVDD. AVDD 
VSS i:^7>h* 
Vrefl, Vref2 
V r e f 3 #,««£E 

Va ^-^mffi 
vc mmms. 



30 



[01] 



[0 3] 




AVDD 

_i 



310 

I 



5 00, I 



DVOO- 



3CW 



VSS 



300 ihr 



VSS 



jfrvss 
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[m2] 



[04] 



[013] 




VLVreflVH 



[06] 



^"1 



2 

jU avoo 



128 



C3 



4 



1C4 



VSS 



311 



Tio 



OVDD 



'300 




[0 7] 



[08] 



i 



[011] 




(0) 



(b) 



B4B 



B||g| 



injirLnJi 

ITLTU 



J— l—l 



H 



4$ §92002-142356 (P2002-142356A) 



(10) 




[010] 



(0) 



juLruunJ 



(b) 



iru~LrLjnjui_m 



s 



rmj 



IK 



[SI 2] 



(o) 



^ II ,L t. iL 


J - 

oL 












(b) 
0 

0- 























